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Abstract 
Background: There is a substantial amount of scientific research suggesting the physical and 
psychological health benefits of a physically active life-style. Consequently, Governments 
world-wide prioritise policies, finances and resources in healthcare, education and sports sec-
tors to increase mass participation in physical activity (PA). However, practices in PA pro-
motion are often not underpinned by evidence-based standardisation that is requisite in other 
domains of epidemiology.  
Purpose: The aim of this paper is to critically examine the available scientific research on 
promoting life-long PA participation and propose an evidence-based model for implementa-
tion in PE. 
Key Findings: Based on the examined evidence, we propose a development model that fo-
cuses on physical skill learning and incorporates psychological and behavioural concomitants 
of  PA. Primary level PE could establish a standardised, evidence based approach for PA pro-
motion. We discuss reasons why programmes that integrate physical, psychological and be-
havioural skills have been long acknowledged in PE and PA domains but remain lacking in 
empirical validation. Finally, we suggest future directions required to examine the application 
of this approach to practice in primary level PE. 
Keywords: Physical education, Development, Fundamental motor skill, Physical activity, 
Government policy. 
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Introduction 
Well-developed physical movement skills provide enriched embodied experiences that en-
hance quality of life (Whitehead  2001; Whitehead 2007). Accordingly, movement skills un-
derpin multiple dimensions of physical activity (PA) (from elite level sports to habitual daily 
movement tasks). PA initiatives have received substantial attention and financial investments 
due to the positive effect on public health status:  Exercise prescription plays a prominent role 
in the prevention and treatment of chronic diseases (e.g., obesity, diabetes, heart failure), 
mental illnesses (e.g., depression, anxiety), and neurological dysfunction (e.g., stroke; (Lu-
bans et al., 2010). Physical Educaton (PE) is a ubiquitous and important resource for develop-
ing PA habits that has remained a proclaimed priority in education system despite challenges 
presented by the current austerity climate (Ford et al., 2012; Lubans et al., 2010).  
The salience of PE is evident with the recent allocation of £150 million to the subject 
domain by the Department for Education (Budget, 2013) and offers optimism for the contin-
ual proliferation of PE. However, caution is still warranted. The re-investment of finances is 
£10 million less than the original provisions cut from the budget in 2010. To prevent further 
decrements (or discontinuation) of funding in 2016, effective outcomes of the current invest-
ment must be demonstrated. The document published by the Department for Education speci-
fies that schools will be required to provide details of spending strategies for review after the 
two year guaranteed investment period. The report stipulates that future spending strategies 
will be formulated based on the methods deployed by the ‘best’ schools. Unfortunately, what 
constitutes quality spending is left open to interpretation and the criteria that will be assessed 
are not specified.  Whilst future practice guidelines are requisite for driving policy in the di-
rection of quality PE, the current lack of prescriptive guidance may compromise future finan-
cial resources to implement the prospective best-practices. 
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For example, schools will be free to choose how to spend their allocated funding and 
a list of suggested areas for investment are provided. The dichotomous ‘possible suggestions’ 
depict a divided approach to delivering PE. This is in contradiction to research findings evi-
dencing that effective delivery of an integrative PE programme is underpinned by a unified 
system: one to which all educators, school sports and clubs can subscribe (Collins et al., 
2010; Jess & Collins, 2003; MacNamara et al., 2011). For example, a lack of policy stipula-
tion leaves financial allocation at the discretion of individual institutions to invest in either 
specialised teacher training, or employ external coaches and increase extracurricular games 
activities. The former option has been lobbied by education experts to the Education Select 
Committee inquiry into 2012 legacy. The latter options present methods of programme deliv-
ery that have limited the effectiveness of previous interventions (Busseri & Rose-Krasnor, 
2010; Busseri & Rose-Krasnor, 2009) that, focusses on ‘activity today’ approaches rather 
than education of life-long PA skills. In this paper we argue, that the process of evidence-
based promotion of PA through PE is too important to not be a fundamental priority within 
current government policy. 
Evidence-based practice is imperative to ensuring the efficiency and effectiveness of 
interventions designed to promote population health (Bouffard & Reid, 2012).  Governing 
policy in medicine, nursing, psychology, physiotherapy, and education is informed by scien-
tific ‘gold-standard’ protocols that optimise service provision (Leng, Baillie, & Raj, 2008).  
However, discrepancy appears between the research findings, policy and practice in PA pro-
motion throughout the UK (Collins et al., 2010; Bailey, Morley, & Dismore, 2009; Collins et 
al., 2012; Côté, Lidor, & Hackfort, 2009; Green, 2009) and similar trends prevail globally. 
For example almost half (49.1%) the respondents agreed that ‘evidence’ (for effective inter-
ventions) does not have major influence on decisions in PA policy in Australia (Bellew, Bau-
man, & Brown 2010). 
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Development in PA is dynamic and non-linear (Simonton 2001; Memmert, Baker, & 
Bertsch, 2010) and there are multiple pathways that individuals may take as they progress in 
their activity (Ford et al., 2012; Memmert, Baker, & Bertsch, 2010; Pankhurst & Collins, 
2013). For present purposes, we consider how multiple pathways could be catered for within 
a development model: From our perspective, PA promotion should enable individuals to 
seamlessly move across a participation-performance continuum; engaging in a physically ac-
tive life at any age or level (Collins et al., 2010; Collins et al., 2012; Jess & Collins 2003; 
MacNamara et al., 2011; Pankhurst & Collins 2013).  Accordingly, it is crucial for develop-
ment systems to offer maximum flexibility, enabling movement across the Participation-Per-
formance-Excellence (PPE) continuum at any age. (Collins et al., 2012; Collins et al., 2010; 
MacNamara et al., 2011) This model is presented in Figure 1. 
****Insert Figure 1 near here**** 
 Full coverage of the derivation and application of this model is available elsewhere 
(Collins et al., 2012). 
  Consequently, we suggest that PE, particularly for younger ages, should be focused 
on improving physical skill competence rather than short-term transient fitness and/or 
achievement; the aim of PE could be re-framed as the promotion of long-term health behav-
iours that endure across the life-span instead of focusing on quantity of PA hours. The current 
focus on quantity in lieu of quality to regulate curricular content (‘five hours of physical ac-
tivity participation’ (Quick, Simon, and Thornton 2010)) in PE seems to grate with policy in 
other educational realms.  An exemplar parallel might be to seek to optimise literacy simply 
through high volume, facilitated reading (regardless of content or nature of challenge) rather 
than through delivery of a carefully designed, progressively challenging, validated and re-
viewed programme of study. 
6 
 
So what can be done to improve the specificity of policies that govern PE practices to 
provide a unified development system for PA participation? The remainder of this paper aims 
to examine the current evidence base, to source explanation for the absence of structured, 
unified policy and to evidence a model that we suggest depicts the life-long skills required for 
dynamic engagement in the PA through PE. 
Deliberate practice, deliberate play and deliberate preparation 
 Ericsson et al. (1993) pioneered research that resulted in advocating the development 
of expertise through the accumulation of thousands of hours of effortful practice, an approach 
known as Deliberate Practice (Ericsson, Krampe, & Tesch-Roemer, 1993).  Following this 
framework, development systems in PA have endeavoured to support prowess through the 
provision of early, specialised training  (Pankhurst & Collins, 2013) the idea being that, to 
achieve timely success, individual’s physical skills training must start early so that they ‘get 
the required time in’ as dictated by the now ubiquitously cited 10,000 hours rule. The Delib-
erate Play model was produced to counter some of the issues apparent with the Deliberate 
Practice approach when applied to physically demanding activities (Côté, Lidor, & Hackfort, 
2009; Côté, Baker, & Abernethy, 2003; Berry, Abernethy, & Côté 2008). Largely based on a 
socio-psychological perspective, the model promotes the social and behavioural characteris-
tics necessary for long-term participation through an initial emphasis on fun and wide ranging 
activity. The contrast between these two approaches is highlighted in Table 1. 
****Insert Table 1 near here**** 
PA participation models (e.g. Participation in Youth Physical Activity) and PE con-
ceptualisations (e.g. Physical Literacy) followed suit and the importance of psychological and 
behavioural skills in conjunction with physical skills for promoting PA engagement is widely 
acknowledged (Whitehead, 2007). Unfortunately, the extant models do not account for the 
focussed instruction and structured practice required to develop and refine physical skills 
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skills (Goodway & Branta, 2003). Thus, whilst the available models have significant implica-
tions for PA promotion, a framework for acquiring the essential base of general movement 
competence is absent. Accordingly, and as shown in Figure 1, we propose that lifelong partic-
ipation in PA can derive from a robust foundation of psychomotor and psychological skills. 
We have called this approach to PA promotion ‘Deliberate Preparation’. The following sec-
tions describe the empirically based justification for the content, method, and application of 
Deliberate Preparation in primary level PE. 
Deliberate Preparation – The centrality of movement skills  
 A proficient foundation of fundamental motor skills interlinks the three domains of 
PA engagement depicted by the PPE continuum in Figure 1 (Collins et al., 2012a).  Appropri-
ate and well-founded generic athletic skills (e.g. locomotion, balance, strength) allow flexible 
movement of individuals between levels and domains of PA involvement (Bompa, 2000; Sei-
fert, Button, & Davids, 2013; Collins et al., 2012; Goodway & Branta, 2003; Starkes & Erics-
son, 2003; Tucker & Collins, 2012).  In addition to basic movement skills, motor coordina-
tion influences PA engagement in later life: High levels of motor coordination in childhood 
correlate positively with academic achievement, physical, psychological and behavioural out-
comes measured in adolescence and later life (Lopes et al., 2012).  Concurrently, motor coor-
dination levels in children negatively correlates with sedentary behaviours throughout life. 
Additionally, sedentary behaviour influenced health outcomes independent of PA level and 
coordination level related to PA and sedentary behaviours inversely and directly respectively 
Children with poor motor-coordination struggle with tasks of daily living, participate 
in less PA, have higher BMI and are at higher risk of cardiovascular disease than individuals 
with typical motor coordination development (Fong, Lee, Chan et al., 2011). The difficulties 
encountered by children due to poor motor coordination perpetuate decreased PA participa-
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tion and decrease motor coordination level compared to children with normal motor develop-
ment (Pesce et al, Fong et al,.). Poor motor coordination  negatively effects physical health 
throughout the life span; children, adolescents and adults with poor coordination have lower 
physical fitness, increased adiposity, poor  cholesterol profiles (low HDL and higher LDL) 
compared with their age-matched counterparts who possess normal coordination (Cantwell et 
al., 2008) . Motor-coordination level in children directly correlates with time spent in extra-
curricular PA, diversity of PAs, engagement in PA (as measured by time spent in moderate to 
vigorous activity) during school based PE, self-rated enjoyment of PA and perceptions of 
ability (Fong et al., 2011). 
Poor motor coordination is often coupled with poor academic achievement and cogni-
tive defecits (Kirby & Sugeden, 2007). Notably, lower motor coordination level corresponds 
with lower attention control and planning functions of cognition. The development of these 
cognitive functions during childhood can be improved through specialist-led training in PA 
(Best, 2012, Klingberg, 2005, Pesce et.al, 2013). Physical, psychological and cognitive bene-
fits of PA participation are optimised when cognitive challenge is incorporated in to PE les-
sons at a level that reflects the individual’s motor coordination ability (Pesce, Crova, Mar-
chetti et al., 2013): Children with poor coordination benefit from PAs that do not include ad-
ditional cognitive demands, however, children with higher level coordination benefit more 
from PAs with enhanced cognitive challenge (Pesce et.al., 2013). The cognitive ability to as-
sess the environment and adapt motor skills to satisfy the demands of novel movement tasks 
or environments (executive functioning) provides increased opportunities to explore and dis-
play mastery in a wide range of PAs (sport, dance, exercise etc.; Seifert et al., 2011; Seifert, 
Button, & Davids, 2013, Wright, Holmes, & Smith, 2011).  
 Development of motor coordination in children requires the identification, optimisa-
tion and assessment of movement competence that accounts for individual differences. For 
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example, gender, genetics, anthropometrics, physical skill level, task and environmental con-
straints influence coordination (Tucker & Collins, 2012). Further investigations that include 
empirical measures of motor coordination that are sensitive to individual differences and ap-
plicable to longitudinal research are required to enhance the evidence base beyond the cross-
sectional information currently available (Lopes et al,. 2012).  
 Unfortunately, our only empirically validated measures of physical competence (i.e., 
coordinative skill rather than fitness) are designed to identify motor impairment (the bottom 
5% of the population (Lubans et al., 2010). Tests often aggregate skill score in spite of the 
fact that different components of motor coordination influence over all coordination to vary-
ing extents. For example gross motor coordination skills accounted for 40% of variance on 
discriminant measures used to diagnose dysfunctional coordination development, but fine 
motor and flexibility scores do not differentiate between ability levels to a similar extent 
(Shoemaker et al., 2012, Hands, 2013). Thus, there is an apparent lack of informative diag-
nostic tools capable of discriminating between movement qualities within the ‘normal’ range 
and, therefore, little guidance available in relation to best developmental practice for motor-
cordination. What work has been done on evaluation of normal motor ability has been related 
to checks for age-appropriate development. For example, the McCarron Assessment of Neu-
romuscular Development (MAND; Brantner, Piek, & Smith, 2009) offers a norm related 
marker of coordination on ten broad tasks against expected averages at six monthly intervals. 
Interestingly, these coordination measures appear to hold some external validity; for example, 
scores showing close correlations with performance on novel but age-appropriate fundamen-
tal skills (Brantner, Piek, & Smith, 2009).  These are promising directions but more work is 
clearly needed, particularly to establish societally specific norm values and representative 
tests as a basis for developing an accountable motor skill curriculum.  
Deliberate Preparation – Perceived motor skill competence 
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PE programmes require psychological and psycho-social components that cater for 
varying motivations, beliefs and abilities for PA engagement (Collin et al., 2010; Fairclough 
et al., 2012). There is significant evidence supporting the influence of early PE experiences 
on PA behaviours and perceptions of ability in later life (Aelterman et al., 2012; Bailey & 
Morley, 2006; Berry, Abernethy, & Côté, 2008; Bompa, 2000; Fairclough et al., 2009, 2012; 
Kirk, 2005; Lawford et al., 2012; Lopes et al., 2012; Lubans et al., 2010).  Individuals with 
high perception of competence are more likely to persist and master skills (Horn & Harris, 
1996; Goodway & Rudisill, 1997; Goodway & Branta, 2003).  Notably, the interaction be-
tween actual competence and perceived competence predicts future engagement in PA more 
accurately than the level of competence (actual or perceived). For example, individuals who 
either under or overestimated their actual level experienced less positive PA involvement 
than those accurately perceiving their ability, irrespective of level (Aelterman et al., 2012). In 
this regard, developmental psychology has provided significant considerations for PE. Spe-
cifically, studies evidencing that children’s perception of their physical competence are high 
irrespective of skill level and that the mediating influence of differences between actual and 
perceived competence is not apparent before the age of eight (Goodway & Rudisill, 1997). 
Therefore, developing a proficient physical skill level to match children’s’ high perception 
before the discrepancy becomes a mediating factor on their experience of PE could enhance 
future PA engagement. Again, this highlights the importance of early and well-structured ed-
ucation in physical skills. Studies examining models for developing youth PA participation 
have provided substantial insight in to the concomitants that inform students’ perceptions of 
physical ability and experience of PE. Notably, children with high perceptions of their ability 
and who believe that PE is worthwhile engage in more extra-curricular PA (Fairclough et al., 
2012). 
Deliberate Preparation – Psycho-behavioural factors 
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An important objective of school PE programs is to develop children who have the skills, 
knowledge, positive attitudes and confidence to enjoy a physically active lifestyle beyond the 
cessation of formal PE. An increasing body of research has explored the identification, devel-
opment, and application of psycho-behavioural skills needed to control, exploit, or simply to 
cope with the varied challenges and demands faced by individuals as they pursue personal 
objectives in PA and PE ( Collins et al., 2012; Collins et al., 2010; Fairclough et al., 2009; 
MacNamara et al., 2011; Whitehead, 2010). 
The behaviours characteristic of grit (Duckworth & Quinn, 2009 – e.g. goal setting, 
imagery, reflection) appear to play a crucial role in the realisation of potential by enabling in-
dividuals to invest the requisite time to practice, avoid distractions, and stay committed to 
pursuing excellence in any domain. These behaviours are even more crucial when the signifi-
cant challenges of prolonged engagement in PA are considered.  Indeed, such skills have al-
ready been shown to be vital in weight control in the crucial transition to adolescence (Duck-
worth, Tsukayama, & Geier 2010; Tsukayama et al., 2010). Young people must have the 
skills (e.g., coping skills, self-efficacy, for example) to overcome associated risk factors (e.g., 
competing demands, lack of positive reinforcement) and steer a passage through the everyday 
stressors they encounter such as social and peer pressures. In essence, these psycho-behav-
ioural skills act as a buffer against risk factors and contribute to a young person’s ability to 
make appropriate choices about their physical activity involvement. Studies have validated 
the importance of student beliefs and behaviours in PE (Fairclough et al., 2012) and demon-
strated the effectiveness of autonomy supportive teacher-student interactions (particularly for 
females) and self-determined motivations for increasing engagement in PE lessons.  
Individuals possessing high autonomous motivation, demonstrate higher levels of 
moderate to vigorous activity during class, persist in mastering skills and enjoy PE more than 
individuals reporting lower levels of autonomous (controlled) motivation (Aelterman et al., 
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2012). Developmentally and instructionally appropriate lessons where students to decide how 
to deploy their skills in response to various environmental constraints (e.g., task level, in-
structional authority, recognition, peer grouping, evaluation, and time), increases motivation 
to display physical skill competence and perceived competence compared to ‘free-play’ or 
‘low autonomy’ activities in pre-school children (Silva & Stevens 2002; Lawford et al., 2012; 
Aelterman et al., 2012). Thus, it is important to provide early structured PE classes that allow 
children to experience success (and sometimes failure), set goals, make decisions and endorse 
PA through self-reflection on their experiences 
Notably, the behaviours required for attaining expertise are transferable across do-
mains of excellence. For example, developing persistence, motivation and decision-making 
skills in motoric endeavours can be deployed by individuals to pursue excellence in other as-
pects of life (e.g., music, academia, business).  A learning environment that is structured to 
foster autonomously motivated children could provide education through the physical and of 
the physical. This thrust offers a robust argument in favour of PE’s contribution to meeting 
broader educational agendas, particularly at primary level where research evidences that chil-
dren learn optimally through perception and interaction with their physical environment 
(Newell, 2011).  Deliberate Preparation proposes that structured physical skill development 
could provide a situated learning environment for students to acquire the behavioural and 
psychological skills that improve physical ability, perception of ability and increase apprecia-
tion of the importance of leading a physically active life (Fairclough et al., 2012). 
Conclusion 
Our proposal and future directions 
The benefits of integrative development in PE and the limitations of focusing exclu-
sively on physical or psychological skills is acknowledged in PE theory (Whitehead, 2001, 
2007), youth participation in PA models (Welk, 2005) and action research (MacNamara et 
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al., 2011; Jess & Collins 2003; Collins et al., 2010; Collins et al., 2012). Consequently, rather 
than continuing the proliferation of theory formulation in research, we propose proceeding 
with a scientifically grounded action-based approach (e.g. Deliberate Preparation) that priori-
tises quality physical skill acquisition in PE at primary level.   
School systems and finances are presently in place that could offer a unified and 
structured PE programme (reflecting the Deliberate Preparation approach) to optimise current 
investments, justify sustaining investment, and reduce additional financial repercussions of 
combatting insufficient, poorly designed PE in the future. However, to continue progressing 
with practical implementation, there are a number of barriers that need to be removed: With-
out comparative examination between developmental strategies, the generation of scientifi-
cally supported guidelines to inform curricula from research findings is clearly limited 
(Ramey & Rose-Krasnor, 2012; Busseri & Rose-Krasnor, 2010; Busseri & Rose-Krasnor, 
2009). 
Echoing the arguments for valid, reliable tests of motor coordination ability reported 
across sub-disciplines of exercise and movement sciences, a valid measurement of physical 
movement competence is required to test the application of Deliberate Preparations and other 
models in PE. Recent advances in movement assessment tools and technology (Sheehan & 
Katz, 2012) offer scope for establishing measures of physical competence that could be prac-
tical for classroom-based testing. For example, objective measurements that meet the de-
mands of large scale assessment will facilitate longitudinal investigations of the effect of PE 
programmes on PA habits in later life (Tucker & Collins 2012; Collins et al., 2012; Lubans et 
al., 2010; MacNamara et al., 2011). Substantial empirical evidence is required to examine if 
structured physical skill development models (Deliberate Preparation) provide a comprehen-
sive PE that translates to enhanced PA habits later in life. 
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Table 1: A contrast between the tenets and modus operandi of Deliberate Practice and Delib-
erate Play 
Deliberate Practice Deliberate Play 
• Effortful...not intrinsically enjoyable 
• Focussed on specifics 
• Coach /adult led 
• Performance/specialist agenda 
• ONE TRACK 
• Psychosocially independent 
• Emphasis on FUN 
• Focussed on generics 
• Child centred/minimal adult involve-
ment 
• Broad sampling agenda 
• TWIN TRACK 
• Psychosocially dependant 
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Figure 1: The Participation – Performance – Excellence Continuum 
